abstracted from the crystal structure, was used to approximate the solid-state Ce:Be stoichiometry. Calculations were also done on the following model systems: CeBe 13 , Ce 8 Be 13 , Be 24 Ce, and [Ce 8 Be 13 ] 28+ (Supporting Information). The molecular orbital diagrams for Be 13 and (Be 13 ) 8 Ce 8 (Be 13 ) and the selected orbital plots for (Be 13 ) 8 Ce 8 (Be 13 ) are shown in Figures 2 and 3 .
CeBe 13 is electron deficient with a valence electron count of only 30, although our (Be 13 ) 8 Ce 8 (Be 13 ) model system has one extra Be 13 cluster present in order to model a high symmetry portion of the solid-state lattice. Because of the few valence electrons available, § Louisiana State University. † Los Alamos National Laboratory. ‡ University of California. multicenter bonding is expected and indeed observed. The central Be1 orbital contributions are highly delocalized into the t u -and a g -filled levels and represent a minor component in the MOs and will not be discussed further as most of the MO contributions come from the 12 outer Be atoms.
Due to the extra Be 13 cluster present in the calculation, we believe that the three highest occupied 12-14a u levels should really be empty. The HOMO/Fermi surface would then occur in the vicinity of the 4e g MO, which is 16% Ce and has 24% f character (highlighted region in Figure 2 and MO plot in Figure 3 ). There is a moderate density of filled and empty MOs in proximity at this energy. The 12-14a u MOs, which are proposed to be part of the conduction band, are only 0.2-0.4 eV higher in energy. The 13 and 14a u MOs also have 18-30% f orbital Ce character ( Figure  3 ). The closeness of these filled and empty orbitals corresponds to a predicted Fermi surface with an overlapping filled-empty band structure for the CeBe 13 extended solid-state system, consistent with the observed metallic conduction for this material. Many of these MOs provide excellent conductivity pathways through the cluster. The low electron count of the core Be 13 unit is very important and provides a number of empty MOs that possess Be-Be delocalized bonding character. These can strongly interact with the filled Ce orbitals to generate a 3-D bonding network or band structure.
The 4e g MO, for example, arises from the strong interaction of empty Be sp 3 hybrid orbitals located on a 3-fold vertex of the icosahedron face with Ce dpf hybrid orbitals. There are four-center Be-Be and three-center Ce-Be-Be bonding interactions in this and a number of other lower MOs. This agrees with ELF (electron localization function) calculations, where electron maxima were found at the same locations in ternary trielides with a similar NaZn 13 structure type. 12 Although the Ce orbitals are extensively hybridized, almost all of the f character is concentrated in a relatively narrow energy band between -4 and -6 eV, right around the Fermi surface. Previous band structure calculations on CeBe 13 (using the known NaZn 13 structure as a template) showed significant f character to the Fermi surface with 46% Ce f band composition. 13 The calculated average Mulliken charge on the central Be 13 cluster is -0.39 (+1.3 for the central Be), while the eight outer Be 13 clusters show larger charge variations of -0.1 to -0.3, with more polarization of the Be atoms that are closer to the Ce centers (+0.69 charge). The low positive charge on the Ce atoms should favor both greater orbital expansion and overlap with the Be clusters, along with enhanced f orbital mixing into the bonding, far more than that in most Ln 3+ systems. The expansion and greater involvement of f orbital character in M-L bonding could also be significant in low valent solution lanthanide complexes. 14 In addition to its unusual structural features, CeBe 13 exhibits intermediate valence behavior, in which valence fluctuations between the Ce 4f 0 and 4f 1 states, via hybridization with the conduction electron states, give rise to an enhancement of the effective mass at low temperatures. The hybridization between the localized f electrons and the conduction electrons is responsible for the large values of the electronic specific heat coefficient (γ ≈ 100 mJ/mol K 2 ) and the magnetic susceptibility ( ≈ 1 × 10 -3 emu/mol), which is in marked contrast to those of ordinary metals that have γ ≈ 1 mJ/mol K 2 and ≈ 1 × 10 -5 emu/mol values. The magnetic susceptibility, ) M/H versus T, of a single crystal of CeBe 13 (Figure 4 ) exhibits a broad maximum at T max ≈ 130 K and is typical of intermediate valence systems with an unusually large energy scale (Kondo), T K ≈ 500 K. An upturn found below 20 K is likely due to a ferromagnetic impurity phase (since no anomaly is observed in specific heat) and/or a Curie tail contribution from magnetic impurities. If we ignored this upturn below 20 K, the value of the zero-temperature susceptibility is well described by a single impurity Kondo calculation, as shown in Figure 4 using the parameters T K ) 485 K and zero-temperature susceptibility 0 ) 2.16 × 10 -3 emu/mol. 15 The Wilson ratio, R W ) (π 2 µ eff 2 / k B 2 )( 0 /γ) ) 1.01, which is estimated from the value of 0 and γ ) 75 mJ/mol K 2 , is close to unity, indicating that the enhancement of both and γ at low temperatures is due to itinerant f electrons.
The calculated 24% f electron contribution at the Fermi surface is in good agreement with this observation. 
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